Abstract: South Sea Islands of China are far away from the mainland, the reefs takes more than 95% of south sea, and most reefs scatter over interested dispute sensitive area. Thus, the methods of obtaining the reefs bathymetry accurately are urgent to be developed. Common used method, including sonar, airborne laser and remote sensing estimation, are limited by the long distance, large area and sensitive location. Remote sensing data provides an effective way for bathymetry estimation without touching over large area, by the relationship between spectrum information and bathymetry. Aimed at the water quality of the south sea of China, our paper develops a bathymetry estimation method without measured water depth. Firstly the semi-analytical optimization model of the theoretical interpretation models has been studied based on the genetic algorithm to optimize the model. Meanwhile, OpenMP parallel computing algorithm has been introduced to greatly increase the speed of the semi-analytical optimization model. One island of south sea in China is selected as our study area, the measured water depth are used to evaluate the accuracy of bathymetry estimation from Worldview-2 multispectral images. The results show that: the semi-analytical optimization model based on genetic algorithm has good results in our study area;the accuracy of estimated bathymetry in the 0-20 meters shallow water area is accepted.Semi-analytical optimization model based on genetic algorithm solves the problem of the bathymetry estimation without water depth measurement. Generally, our paper provides a new bathymetry estimation method for the sensitive reefs far away from mainland.
INTRODUCTION
Shallow bathymetry around the sea reefs or islands is important to the terrain elements, and also is the premise of marine work.Commonly used bathymetry estimation models are the combination of semi-empiricaland semi-theoretical model, depending on certain theoretical and empirical parameters.
However the application and accuracy of these models are limited by the usable and precision of measured depth data before model construction, which is difficult to obtainfor the islands or reefs far away from the mainland.Therefore the theoretical models based on the radiation field distribution of sea water are selected to estimate the bathymetry by remote sensing data in this paper. Currently, because of many uncertain parameters in theoretical models are complex and *Bai Jie. Email: 13811199372@126.com difficult to be fixed, related researches are few.Based on double layer approximation model, Zyzenga (1978) derived the surface remote-sensing reflectance for the shallow waters,and then obtained the bathymetry, but the model is only a theoretical experiment.Based on the simplified model of the radiative transfer equation by Jupp (1988) and Bierwirth (1993 ), Zhou Yan (2011 established the direct inverse radiative transfer model. 
Water Information Extraction
The land information in the image should be 
Semi-analytical Model Construction
By referencing the semi-analytical model of ocean biomass inversing from the ocean color remote sensing, we established the bathymetry estimation model. As for shallow waters, the relationship of subsurfaceremote-sensing reflectance and abovesurface remote-sensing reflectance has been firstly determined based on simulated data (Lee, 1999) .  is bottom albedo. But in order to prevent pathological inversion,the original model has been parameterized by bio-optical model (Lee, 1998) .
Wherein the total water absorption coefficient
Here () 
Implementation Model based on Genetic Algorithm
After parameterization, the parameters of
determine the remote-sensing reflectance in theory to inverse bathymetry, as long as there is no less than five channels of remote sensing data. But the radiative transfer equation is still complex to solve in the situation of no adequate data, and the speed of the calculation is slow. Thus, the genetic algorithm is used to solve the parameters under the condition of lack of data sources; moreover, OpenMP parallel processing model is applied to the genetic algorithm for saving the hours of solving process.
Bottom Type Determination
The bottom sediment types of sea water can be divided into two types: sand and algae. We use the empirical formulas to distinguish between different types of sediment. If the water-leaving reflectance of pixel satisfiesequation 13, the type of plant is judged;
otherwise the type of bottom sediment is seemed as sand (Lee, 2002a) . Figure3 550-nm normalized bottom albedo spectrum
Parameter Calculation based on Genetic Algorithm
The initial parameters are assigned firstly, with genetic generation is 6000; population number is 50; crossover rate is 0.85, mutation rate is 0.01. Secondly, the ranges of five parameters are fixed, and the initial population from the parameters range is determined to select individuals randomly. Thirdly, the individuals of initial population are coded using real-number way. In Table 2 . Table 2 
CONCLUSIONS
In this paper, the semi-analytical model of ocean biomass inversion is applied to bathymetry estimation with remote-sensing data. The genetic algorithm and
OpenMPprogramming model for shared memory parallel processing is introduced.This method of bathymetry estimation solves the problem under the condition of lack prior knowledge, so it provides an effective way for bathymetry estimation for the sensitive islands far away from the mainland.
